Dysfunction of store-operated calcium channel in muscle cells lacking mg29.
The store-operated calcium channel (SOC) located in the plasma membrane (PM) mediates capacitative entry of extracellular calcium after depletion of intracellular calcium stores in the endoplasmic or sarcoplasmic reticulum (ER/SR). An intimate interaction between the PM and the ER/SR is essential for the operation of this calcium signalling pathway. Mitsugumin 29 (MG29) is a synaptophysin-family-related protein located in the junction between the PM and SR of skeletal muscle. Here, we identify SOC in skeletal muscle and characterise its regulation by MG29 and the ryanodine receptor (RyR) located in the SR. Targeted deletion of mg29 alters the junctional membrane structure, causes severe dysfunction of SOC and SR calcium homeostasis and increases the susceptibility of muscle to fatigue stimulation. Severe dysfunction of SOC is also identified in muscle cells lacking both type 1 and type 3 RyRs, indicating that SOC activation requires an intact interaction between the PM and the SR, and is linked to conformational changes of RyRs. Whereas defective SOC seems to be inconsequential to short-term excitation-contraction coupling, the slow cumulative calcium entry through SOC is crucial for long-term calcium homeostasis, such that reduced SOC activity exaggerates muscle fatigue under conditions of intensive exercise.